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ABSTRACT

ARTICLE HISTORY

Using the Johansen and Engle–Granger cointegration tests, we show
that there is one cointegrating relationship between household debt,
consumption, and income inequality in the United States for the
period from 1929 to 2009. Given this result, we use a Vector ErrorCorrection model to further understand the dynamics among the
three variables. Results indicate that increases in income inequality
and consumption directly contribute to increases in household debt.
Interestingly, the results reveal some feedback from household debt
to income inequality. We also show that debt-driven consumption
should be viewed with caution as the results show that increases
in household debt correspond with future declines in the rate of
consumption.
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1. Introduction
Over the last 30 years, mainly prior to the Great Recession, the US economy experienced consistent upward trends in consumption, debt, and income inequality. Cynamon
and Fazzari (2013) call this period the ‘Consumer Age’. They argue rising inequality has
exerted upward pressure on consumption norms as individuals compare themselves to
others that have greater income and seek to emulate their spending patterns. Given that
income growth for households outside the top end of the income distribution has stagnated, they suggest that most of the consumption growth has been financed through
borrowing. As such, there is reason to believe that inequality, consumption, and debt may
be positively related and possibly interrelated. However, Cynamon and Fazarri’s analysis is
mainly concentrated on observing the interaction among the three variables; whereas, in
this paper, we specifically investigate if there is a long-run relationship between household
debt, consumption, and income inequality. In addition, we examine the dynamic relationships among these three variables over the long-run. The empirical findings presented
in this paper help us further understand the consequences of debt-driven consumption
in regards to the distribution of income and future consumption rates in the United
States.
Other studies in the literature have also documented the association between income
inequality, consumption, and debt. Brown (1997) notes that, as inequality increases, this
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might lead to an increase in borrowing to maintain past rates of consumption. Christen and Morgan (2005) show that income inequality has a strong, positive effect on debt.
Christen and Morgen argue that this is a result of ‘conspicuous consumption’ where consumers attempt to signal wealth and status by buying luxury items. Krueger and Perri
(2006) show that income inequality has increased substantially both between and within
groups of households with the same characteristics. Krueger and Perri also show that
between-group consumption inequality has tracked between-group income inequality,
but within-group consumption inequality has increased less than within-group income
inequality. Barba and Pivetti (2008) demonstrate that household debt has allowed low
and middle-income families to maintain their standards of living, despite the fact that
real wages have stagnated. Particularly, at least in the United States, low and middleincome borrowing has been against the value of mortgages through home equity lines
of credit. Barba and Pivetti (2008) also comment that income inequality and the desire
to improve standards of living (‘keep up with the Joneses’) has caused rising levels of
debt and, concurrently, consumption. Thus, there may be a positive association between
increasing amounts of debt and consumption. Iacoviello (2008) builds a theoretical model
which highlights the role of income inequality as the leading cause of the increase in
debt over income. Kumhof, Rancière, and Winant (2015) present a theoretical framework suggesting that top earners use a substantial portion of their income to accumulate
financial wealth through loans to households at the low earning end of the income
distribution. Berisha, Meszaros, and Olson (2015) and Berisha, Meszaros, and Olson
(2018) show that increases in household debt lead to statistically significant increases
in income inequality across the measures that capture top income shares. Similarly,
Rajan (2010) and Reich (2010) provide qualitative arguments that link income inequality
and debt.
Even though many studies consider the relationship between debt, inequality, and consumption, to date, no study has tried to analyse all three variables simultaneously in a
dynamic setting. Figure 1 shows the relationship between debt and consumption, consumption and income inequality, and debt and income inequality in the United States. For
the post-1980s period, there is strong co-movement among the three variables.
Therefore, this paper will empirically test the long-run relationship between the three
variables to see if there is empirical evidence for ‘keeping up with the Joneses’. In addition, we examine the theoretical framework of Kumhof et al. (2015), as we test whether
the increases in consumption and debt over the years have had any effect on the distribution of income. To preview, our findings suggest that increases in consumption and income
inequality directly contribute to increases in household debt. However, debt-financed consumption should not be seen as a long-term solution: positive growth rates in household
debt correspond with subsequent declines in future consumption. This link further contributes to the growing literature on the role of household debt in the macroeconomy.
Mian, Sufi, and Verner (2015) show that household indebtedness predicts lower growth
and higher unemployment over the medium-run. Our findings suggest that this might
happen because increases in debt drag down growth in the rate of consumption. Intuitively, families accumulate debt until they reach a ‘tipping point’ and then must deleverage,
reducing consumption. The findings also reveal that there is some statistical evidence that
increases in overall household debt benefit the households at the top end of the income
distribution.
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Figure 1. Time-series of debt, consumption, and income inequality using the inverted Pareto coeﬃcient
as the income inequality measure.

The rest of the paper is structured as follows. Section 2 gives some additional historical
background regarding debt, consumption, and inequality. Section 3 describes the data used
in the empirical model and the modelling technique. Section 4 presents the results and
Section 5 concludes.
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2. Historical Background: Debt, Inequality, and Consumption
As mentioned in the introduction, inequality has increased significantly in the United
States, at least since the 1960s. Figure 2 shows shares of income going to each income
quintile since 1967.
As seen in Figure 2, income shares for the bottom 80% of households either stagnated
or declined. However, the top 20% of households saw a significant increase in their income
shares, from around 40% of aggregate income to roughly 50%. In addition, since the data
was broken down by quintile, we miss (through aggregation) the very large increases at the
top of the distribution, which likely drive the results. Even so, we see top-earning families
have done well over the last 40 years relative to households lower in the distribution.
Similarly, Figure 3 shows overall consumption expenditures as a ratio of income aftertax by income quintile since 1984.
For the households in the bottom 40% of the income distribution, total expenditures
consistently exceeded their income by at least 1.5 times. Similarly, until 2003, the expenditures for households at even the 60th percentile of the income distribution were greater
than their income. After that, there was a small drop in the ratio, but the total expenditures
remained high, between 90% and 99% of income. Only for the top 20th percentile group,
are we able to observe a downward trend in expenditures as a ratio of income. Particularly,
expenditures use approximately 60% of the top 20th percentile’s income after the year 2005.
Likewise, Amromin, De Nardi, and Schulze (2017), utilizing the Panel Study of Income
Dynamics (PSID) and Credit Bureau Panel data (Equifax), show that poor households
have a larger consumption expenditure rate as a fraction of their income than higher earning households. Thus, it is no surprise that households outside the top end of the income
distribution have experienced significant increases in the amount of debt relative to their
assets. As presented in Figure 4, only households in the top 10% of the income distribution

Figure 2. Income shares going to each quintile in the United States. Source: US Census Bureau.
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Figure 3. Expenditures as the ratio of income by income percentile.

Figure 4. Leverage ratio by household income percentile. Source: Survey of Consumer Finances.

have had their debt-to-assets ratio remain constant over the last 24 years. Whereas, for the
other households, increases in leverage ranged from 5% to nearly a 10% increase depending
on the specific income groups. Similarly, Kumhof et al. (2015) show that debt-to-income
ratios for the households in the bottom 95% of the income distribution increased from 60%
to almost 150% during the period 1983–2007. Whereas, for the households in the top 5%
of the income distribution, debt-to-income ratios decreased from 80% to 60%.
This provides further corroborating evidence for the literature in the introduction. As
we showed, for most families, incomes have stagnated or even declined over the last 40
years. For more than half of households, consumption expenditures have continuously
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exceeded their income since the 1980s. This has likely factored into the large increase
in leverage experienced by most households. In addition, we believe that indebtedness
of households outside the top end of the income distribution has further contributed
to the unequal distribution of income in the United States. Intuitively, increases in debt
correspond with households increasing the allocation of their income to paying interest or directly paying off their debt. Increases in debt service benefit debt providers
(wealthy households), resulting in higher income disparity between debt holders and
debt providers (Berisha et al., 2018). The following section will further investigate the
relationship between consumption, household debt, and income inequality.

3. Data and Modelling Technique
3.1. Data1
Our annual measure of household debt data was taken from Mason and Jayadev (2014).
Debt is defined as the end-of-period value of total household credit market liabilities
divided by adjusted personal income. Adjusted personal income is defined as the difference
between money outlays and money income. For consumption, the series used is personal
consumption expenditures as a ratio of disposable income from the FRED database. The
first measure of inequality we use is probably the most familiar, the Gini coefficient, which
summarizes the distribution of income into a single numerical index. This measure comes
from Frank (2009). The Gini coefficient ranges between 0 and 1, where 0 indicates perfect
equality and 1 indicates that a tiny group owns all resources. The income data they used
for constructing the Gini coefficient is from the Internal Revenue Service (IRS). Income is
defined as adjusted gross income including all the income items reported on tax returns
(prior to deductions): salaries and wages, entrepreneurial income (self-employment, small
businesses, and partnerships), and capital income (dividends, interest, rents, and royalties). Income exclusions include interest on state and local bonds and transfer income from
federal and state governments.
One criticism concerning the Gini coefficient is that it does not let us clearly understand how much income is received by different groups within the income distribution.
Particularly, we may overlook the changes occurring at the top of the income distribution.
Therefore, we continue the analysis of income inequality by looking at the evolution of the
shares of the top centile in total income as represented by the Theil index. This lets us better understand the disproportionate share of growth taken by the top end of the income
distribution as described in Piketty (2014) and Gordon and Dew-Becker (2007). We constructed the Theil index using data on income shares for the top 1% and bottom 99% of
income earners from the World Top Income Shares database. The income definition used
by the World Top Income database is identical to the Frank (2009) definition of income.
As constructed, the Theil index provides a measure of the discrepancies between the distribution of income and the distribution of population between groups of individuals. If all
population groups have an income share equal to their population share, the overall Theil
index is zero. For instance, the top 1% of earners would get 1% of income and the bottom
99% of earners would get 99% of income. As such, the index for the top 1% was constructed
1

The data was also analysed in Berisha et al. (2018) and Berisha and Meszaros (2017) while investigating related but diﬀerent
topics.

INTERNATIONAL ECONOMIC JOURNAL

167

as follows:
T = Itop1 × |Itop1 − Ntop1 | + Ib99 × |Ib99 − Nb99 |,

(1)

where the I’s indicate the income share of the various income percentiles and the N’s indicate the size of the respective percentiles (here they would simply be 0.01 and 0.99). Lastly,
we also consider the inverted Pareto-Lorenz coefficient (IPAR), which measures income
inequality between the top 1% and 0.1% of income earners (Piketty and Saez (2001),
Atkinson, Piketty, and Saez (2011)). All data was collected for the 1929 to 2009 time period.
3.2. Modelling2
Initially, we begin with the following VAR model:
zt =

p


i zt−p + εt ,

(2)

i=0

where zt = [Ct , Dt , Ineqt ] is a vector of jointly determined dependent variables: personal
consumption expenditures as a ratio of disposable income (Ct ), household debt divided
by adjusted personal income (Dt ) and income inequality (Ineq
t ).ε ∼ (0, ) is a vector of
independent and identically distributed error terms, where
is the variance matrix for
the error vector ε.
Then, Equation (2) is transformed into the VEC form:
zt = −zt−1 +

p−1


i zt−i + εt ,

(3)

i=1

p
p
where  = Im − i=1 i and i = − j=i+1 φj .
In the Johansen test, the cointegrating relationship depends on the rank of matrix ,
which is equal to the number of independent cointegrating vectors. If rank () = 0 the
matrix is null and Equation (3) is the usual VAR model (as in (2)) in first differences. However, if rank () = 1, there is a single cointegrating vector and the expression zt−1 is
the error-correction term. If the rank () > 1, then there are multiple cointegrating vectors. If one or more cointegrating vectors exist, it means that zt responds to the previous
period’s deviation from long-run equilibrium, and the traditional VAR in first differences,
without the zt−1 , will be misspecified. The number of cointegrating vectors are obtained
by checking the significance of the characteristic roots of . The test for the number of
characteristic roots that are not statistically different from unity are conducted using the
following two test statistics:
λtrace (r) = −T

n


i ),
ln(1 − λ

i=r+1

λmax (r, r + 1) = −T ln(1 − λ
r+1 ),
i = the estimated values of the characteristic roots (also called eigenvalues)
where λ
obtained from the estimated  matrix and T = the number of usable observations. The
2

Similar modelling techniques were used in Berisha et al. (2018) and Berisha (2017).
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λtrace (r) statistic tests the null hypothesis that the number of cointegrating vectors is less
than or equal to r, against the alternative being greater than r. Whereas the λmax (r, r + 1)
statistic tests the null that the number of cointegrating vectors is r against the alternative
of r + 1 cointegrating vectors. For robustness, following the approach outlined in Enders
(2010), we did an additional cointegration test using the Engle–Granger method.
Once the cointegrating relationship is determined, we estimate impulse responses from
the identified infinite moving average of zt from (3), as follows:
zt =

∞


Ci εt−i .

(4)

i=0

Impulse responses from (4) measure the effect of shocks at a given point in time on the
(expected) future values of zt in a dynamic system. Particularly, we follow Koop, Pesaran,
and Potter (1996) and Pesaran and Shin (1998) and generate generalized impulse response
functions that are invariant to the ordering of the variables. Instead of shocking all elements
of εt , we choose to shock only one element, say its jth element, and integrate out the effects
of other shocks using the historically observed distribution of errors. Therefore, defining
the known history of the economy up to time (t − 1) by the non-decreasing information
set t−1 , the generalized impulse response function of zt at horizon n is defined by:
GIz (n, δj ,

t−1 )

= E(zt+n |εjt ,

t−1 ) − E(zt+n |

t−1 ),

(5)

where δ represents the shocks hitting the economy, and assuming εt has a multivariate
normal distribution, following Koop et al. (1996) and Pesaran and Shin (1998), it can be
shown that:
E(εt |εjt = δj ) = (σ1j , σ2j , . . . , σmj ) σjj−1 δj = ej σjj−1 δj ,

(6)

where σjj is the standard deviation of the error term for the jth equation, and ej is the
selection vector, with one as its jth element and zeros otherwise. The m × 1 vector of the
(unscaled) generalized impulse response of the effect of a shock in the jth equation on
zt+n is given by:



δj
Cn ej
, n = 0, 1, 2, . . .
(7)
√
√
σjj
σjj
√
Letting δj = σjj , the scaled generalized impulse response function is:
g

−1

ψz,j (n) = σjj 2 Cn ej ,

n = 0, 1, 2, . . .

(8)

which measures the effect of a one standard error shock to the jth equation on expected
values of z at time t + n.

4. Results
4.1. Cointegration Tests
Initially, all series were tested for their order of integration using the Augmented
Dickey–Fuller tests with various specifications. Table 1 suggests evidence of a unit root
for all three series.
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Table 1. Augmented Dickey–Fuller test results.
T-Statistics
Constant

Trend

W/o trend and constant

Consumption
Debt
Gini
Top 1 Theil index
IPAR

−2.87002
−3.06763
0.94224
−1.92507
0.50309
−2.92915
−1.83777
−2.48748
−0.56175
−1.05856
Critical values

−0.46111
1.80183
1.37129
−0.63698
0.13846

1%(**)
5%(*)
10%

−3.51306
−2.89763
−2.58577

−2.59187
−1.94428
−1.61786

−4.08192
−3.46883
−3.16103

Table 2. Cointegration tests using the Gini Coeﬃcient as the income inequality measure
Johansen test
Constant

Trend

Rank

Lambda-max

Trace

Trace-95%

0
1
2
3

40.4479
10.1977
3.6952

54.3408
13.8929
3.6952

29.8
15.41
3.84

Rank

Lambda-max

Trace

Trace-95%

0
1
2
3

48.127
9.0116
1.4443

58.5829
10.4559
1.4443

34.56
18.15
3.84

Engle–Granger test
Test statistic (constant)
−4.58

Critical values
1%
−4.48

Test statistic (trend)
−5.28

5%
−3.85

10%
−3.53

Critical values
1%
−4.91

5%
−4.28

10%
−3.95

Then, the Johansen cointegration test and Engle–Granger test were estimated to determine if there were one or more cointegrating relationships among the series. Results from
Tables 2–4 suggest that there is evidence of 1 cointegrating relationship among debt, consumption, and inequality at the 95% significance level. The results imply that there is a
long-run equilibrium among the variables, such that they cannot deviate arbitrarily far
from each other. Results hold across the three different specifications of income inequality.
Thus, given the confirmation of cointegration using numerous specifications, we are
comfortable using vector error-correction models to estimate the relationships between
debt, consumption, and the three income inequality measures.
4.2. Impulse Responses
Figures 5–7 show the impulse responses of income inequality using the three different
measures.
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Table 3. Cointegration tests using the Top 1 Theil index as the income inequality measure.
Johansen test
Constant

Trend

Rank

Lambda-max

Trace

Trace-95%

0
1
2
3

35.8871
8.3114
4.0453

48.2437
12.3566
4.0453

29.8
15.41
3.84

Rank

Lambda-max

Trace

Trace-95%

0
1
2
3

35.4323
6.6424
0.7869

42.8616
7.4293
0.7869

34.56
18.15
3.84

Engle–Granger test
Test statistic (constant)

Critical values
1%
−4.48

−5.18
Test statistic (trend)

5%
−3.85

10%
−3.53

Critical values
1%
−4.91

−4.86

5%
−4.28

10%
−3.95

Table 4. Cointegration tests using IPAR as the income inequality measure.
Johansen test
Constant

Trend

Rank

Lambda-max

Trace

Trace-95%

0
1
2
3

35.1233
9.7323
2.4081

47.2637
12.1404
2.4081

29.8
15.41
3.84

Rank

Lambda-max

Trace

Trace-95%

0
1
2
3

36.6429
3.7443
1.6876

42.0748
5.4319
1.6876

34.56
18.15
3.84

Engle–Granger test
Test statistic (constant)
−4.90

Critical values
1%
−4.48

Test statistic (trend)
−4.89

5%
−3.85

10%
−3.53

Critical values
1%
−4.91

5%
−4.28

10%
−3.95

As can be seen, increases in debt contribute to increases in income share disparities
between the top 1% and the rest of households. For a 1 standard deviation increase in
household debt, the Top 1% Theil index increases by 0.25 standard deviations. This suggests that wealthier households experience increases in income from overall increases in
household debt. This provides some supporting evidence for Kumhof et al. (2015). Surprisingly, increases in debt do not seem to matter for the other two measures of income
inequality.
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Figure 5. Response of income inequality using the Gini coeﬃcient as the income inequality measure.

Figure 6. Response of income inequality using the Top 1% Theil index as the income inequality measure.

Figure 7. Response of income inequality using IPAR as the income inequality measure.
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Figure 8. Response of debt using the Gini coeﬃcient as the income inequality measure.

Figure 9. Response of debt using the Top 1% Theil index as the income inequality measure.

Figure 10. Response of debt using IPAR as the income inequality measure.
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Figures 8–10 present the impulse responses involving household debt. Positive changes
in consumption and income inequality correspond with positive increases in debt. A one
standard deviation increase in consumption leads to a 0.75 standard deviation increase in
household debt using the Top 1% Theil index and the inverted Pareto coefficient as the
measures of income inequality. The response is even larger (around 1.5 standard deviations) when using the Gini coefficient as the measure of income inequality. Likewise, a
1 standard deviation increase in income inequality leads to approximately a 0.5 standard
deviation increase in debt. The results are consistent across the three measures of income
inequality although the effects of consumption on debt slowly dissipate for the Top 1% Theil
index and IPAR. The impulse responses using debt provide strong evidence for Brown
(1997), Christen and Morgan (2005), Barba and Pivetti (2008), and Cynamon and Fazzari
(2013), who all show that higher levels of consumption increased borrowing and, furthermore, that income disparities increased the level of debt held by most households. This

Figure 11. Response of consumption using the Gini coeﬃcient as the income inequality measure.

Figure 12. Response of consumption using the Top 1% Theil index as the income inequality measure.
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Figure 13. Response of consumption using IPAR as the income inequality measure.

confirms the gist of the ‘keeping up with the Joneses’ story: as inequality increased, lowerincome households attempted to keep-up with higher earners’ levels of consumption and
likely incurred large amounts of debt doing so.
However, the debt financing of consumption should not be seen as something without consequence. Results presented in Figures 11–13 suggest that increases in debt predict
decreases in the rate of future consumption.
A 1 standard deviation increase in household debt corresponds with a decrease in the
consumption rate of almost 2 standard deviations when using the Top 1% Theil index and
IPAR as the measures of income inequality. The impact becomes significant 2 years after
the shocks and the magnitude increases consistently over the 10-year period. This indicates that, perhaps, positive shocks to debt eventually cause drops in spending and then
deleveraging. It provides some supporting evidence for Mian et al. (2015) and Berisha and
Meszaros (2017), who show that, if debt levels increase continuously over a given period
of time, this eventually leads to the stagnation of economic growth and higher rates of
unemployment. In addition, the results indicate that increases in inequality, represented
by the Gini coefficient, correspond with subsequent increases in consumption. The effect
of inequality on consumption is not significant for the other two measures of inequality.

5. Conclusion
Sharp increases in household debt are considered a leading factor in the recent financial
crisis. It is suggested that increases in income inequality over the years have played a large
role in household indebtedness. Income shares of the households outside the top end of
the income distribution have stagnated or declined over the last 30 years. However, lowerincome households’ expenditures have consistently exceeded their income, resulting in
continuous increases in their debt levels.
In this paper, we further contribute to the literature by specifically documenting that
there is one cointegrating relationship among consumption, debt, and income inequality over the sample period 1929–2009, using three measures of income inequality. We
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show that increases in income inequality contributed to increases in household indebtedness. We also show that increases in consumption have a direct impact on household
debt. Interestingly, the results indicate that overall household indebtedness possibly creates
some short-run benefits for the income shares of the households at the top of the income
distribution, resulting in increases in income inequality. However, debt-driven consumption suggests caution about the sustainability of the future growth rate of consumption.
Our findings reveal that increases in household debt correspond with subsequent declines
in the future rate of consumption.
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